In this paper, a deterministic delay differential pantograph equation (DDPE) with an unbounded memory is stochastically perturbed by an Ito-type noise. The contribution of white noise to the oscillatory behaviour of the new stochastic delay differential pantograph equation (SDDPE) is investigated. It is established that under certain conditions and with a highly positive probability, the new stochastic delay differential pantograph equation has an oscillatory solution influenced by the presence of the noise. This is not possible with the original deterministic system which has a non-oscillatory solution due to the absence of noise.
Introduction


Towards the end of the 20 th century and early 21 st century, much of the research in the oscillatory theory of differential equations was related to an attempt by mathematicians to provide necessary and sufficient conditions for oscillation of solutions of deterministic delay differential equations. Following from the work of Li (1996) and Agwo (1999) , Tang and Yu (2000) studied the oscillatory criteria for all solutions of the delay differential equation of the form: 
where , where
is a one-dimensional Brownian motion defined on the probability triple  
which is right continuous and contains all p-null sets in F;
is the set of continuous functions on  ; F is the   algebra of Borel sets and P is the probability measure on F; also . , , , ,
Throughout the present paper, the oscillatory behaviour of the stochastic delay differential pantograph equation (6) would always be compared with the oscillatory behaviour of the deterministic delay differential equation (5) The deterministic and the stochastic delay differential pantograph equations are applicable in many areas which include overheat current collection in electric locomotive, wave motion, stretched strings under gravity, active vibration and noise control systems, conveyor belts, metal rolling systems, electronic transmission lines, etc. For detail understanding of deterministic and stochastic delay differential pantograph equations, the reader is referred to the work of Baker and Buckwar (2000) which is referenced in this article.
A question of mathematical and biological interest is whether sustained oscillation is possible, with an almost certain probability for the SDDPE (6) even when the deterministic DDPE (5), where noise is absent, has an oscillatory solution under certain conditions on the noise intensity and for any initial datum. In the present paper, a detailed answer is provided to this question. It is expected that this article will stimulate other researchers in the desire to investigate the influence or input of white noise to the oscillatory behavior of solutions of stochastic delay differential equations.
Eq. (5) and Eq. (6) have the same initial function. To the best of the author's knowledge, the interplay between sufficiently small time delay and the presence of white noise as a motivating factor for oscillation of solutions of delay differential pantograph equations has not been previously investigated.
The key step to establishing sustained oscillation of solutions of the delay differential pantograph equation due to noise influence, involves the transformation of the solution of the SDDPE (6) into a conjugation relation between a continuously differentiable solution of a scalar random delay differential equation and a stationary coordinate process or change. This approach of formulating a stationary coordinate process and conjugation of flows for stochastic differential equations is the subject of the beautiful works of Lisei (2001) and Kunita (1997) . A paper on an alternative method of decomposition of solutions of SDDEs into a product of generic random process and a solution of a random scalar delay differential equation was written by Appleby and Buckwar (2005) .
Recall that a measurable sample -continuous real-valued stochastic process   t X defined on a probability space   The study involves expressing the solution of the SDDPE (6) into a conjugation relation between the solution of a random scalar delay differential equation and a stationary coordinate change or process.
The Random Delay Equation and Conjugation Relation:
Consider the following scalar delay differential equation 
Eq. (12) 
Sustained Oscillation Influenced By Stochasticity
In this section, we study the oscillatory behavior of the stochastic delay pantograph equation (6) . It is established that if the drift coefficient is sufficiently large under certain conditions on time lag, the SDDPE can possess an eventually positive solution and hence non-oscillatory. On the other hand, if the drift is small and the time lag qt decays quite rapidly for any initial datum, then all solutions of Eq. (6) are almost certainly oscillatory. The analysis of the sustained oscillation in the solution of the SDDPE is possible by contrasting the oscillatory results with those of the corresponding deterministic DDPE (5).
The following Lemmas are needed for the main results:
Lemma 1:
